Method: A group of 1092 el derly Ed mon ton com mu nity res i dents com pleted the 3MS and the Ge ri at ric Men tal State Ex am i na tion (GMS). 3MS sen si tiv ity and spec i fic ity were de ter mined by com par ing pos i tive 3MS screens (score ≤77) with those clas si fied as GMS "or ganic" (se ver ity level 3, equiv a lent to a clin i cal di ag n o sis). In the Ca na dian Study of Health and Aging (CSHA), 2914 sub jects re ceived the 3MS and a clin i cal ex am i na tion. A group de scribed as hav ing "cog ni tive im pair ment but no de men tia (CIND)" was iden ti fied. Re sults: In Ed mon ton, the 3MS showed 88% sen si tiv ity, 90% spec i fic ity, 29% pos i tive pre dic tive value (PPV), and 99% neg a tive pre dic tive value (NPV). In the CSHA, 30% of sub jects re ceiv ing both the 3MS and a clin i cal ex am i na tion were clas si fied as CIND. One-half of these were clas si fied as hav ing "age as so ci ated mem ory im pair ment (AAMI)" or as "un spec i fied." Con clu sions: The 3MS with a cut ting score of 77/78 proved a rea son able screen ing in stru ment; 1 case in 3 screen ing "pos i tive" has de men tia, but few (0.64%) will be missed by screen ing "neg a tive." CIND, ac count ing for 2 out of 3 cases screened pos i tive by the 3MS in the Ed mon ton study, is a sub stan tial, het er o ge neous group that is not nec es sar ily "predementia" but that in many cases mer its fur ther in ves ti ga tion.
D
ementias are pri mar ily dis eases af fect ing older age groups; they are likely to have the most im pact in the estab lished mar ket econ o mies, where life ex pec tancy is the great est, ap proach ing 80 years. In Can ada, as sum ing con stant prev a lence, ac tual cases are pro jected to in crease more than 3-fold, from 253 000 in 1991 to 778 000 in 2031, an in crease en tirely due to de mo graphic change (1) .
To ex am ine the Mod ified Mini-Men tal State Ex am i na tion (3MS) ef fec tive ness (2) as a screen ing test for de men tia, we used a com mu nity-based ran dom sam ple of el derly sub jects. The gold stan dard for the di ag no sis of de men tia was a di ag no sis of "or ganic" on the Ge ri at ric Men tal State Ex am ina tion (GMS) (3-5) with a se ver ity level of 3, equiv a lent to a clin i cal di ag no sis.
Classifying Dementia
While lit tle dif fi culty is ex pe ri enced in de tect ing se vere and ad vanced de men tia cases, the prob lems of early de tec tion remain un re solved and arise at sev eral lev els (6) (7) (8) . The DSM-III-R, ICD-10, and DSM-IV clas si fi ca tion sys tems are not con sis tent. DSM-III-R de scribes 2 cat e go ries of mild cogni tive im pair ment: type 1, short-and long-term mem ory impair ment with no func tional dis abil ity; and type 2, short-and lon ger-term mem ory im pair ment with no func tional dis ability but with at least 1 of sev eral other def i cits. ICD-10 describes 3 cat e go ries, also called mild cog ni tive im pair ment: type 1, short-or lon ger-term mem ory im pair ment with no func tional dis abil ity; type 2, short-or long-term mem ory impair ment and in tel lec tual de cline with no func tional dis ability; and type 3, short-or long-term mem ory im pair ment with in tel lec tual de cline and per son al ity change but with no functional dis abil ity. DSM-IV in tro duces the terms "mild neurocognitive dis or der," which re quires a neu ro log i cal or gen eral med i cal eti ol ogy, and "age-re lated cog ni tive decline," a de cline in func tion ing that is within nor mal lim its for age and is not due to a gen eral med i cal con di tion or other men tal dis or der.
The term "age-as so ci ated mem ory im pair ment" (AAMI) has es tab lished cri te ria spec i fy ing per for mance ≥1 SD be low the young adult mean on 1 or more tests. Other terms used include "age-con sis tent mem ory im pair ment," "late-life for getful ness," and "age-as so ci ated cog ni tive de cline" (9) . The prob lems with these clas si fi ca tions and their cri te ria in clude com plex ity, re li ance on tests with out ad e quate norms, vague def i ni tions of mem ory im pair ment, and in con sis tent ap pli cation in re search-all lead ing to poor com pa ra bil ity of re sults.
Prognostic Significance
If early cog ni tive de cline is be nign and those af fected do not pro ceed to de men tia, this is clearly im por tant. Con versely, if early cog ni tive de cline ac cu rately de tects early de men tia, those af fected would be suit able sub jects for early in ter ventions, when op por tu ni ties arise. In pro spec tive stud ies, several re ports have shown that sub jects iden ti fied with mild cog ni tive im pair ment pro ceed in most cases to de men tia af ter a 2-to 7-year fol low-up (10) (11) (12) (13) (14) . Nev er the less, even in those stud ies that show a high per cent age of cases pro gress ing from mild cog ni tive im pair ment to de men tia, at least one-third do not prog ress. Al though a re cent study found 18.5% of the pop u la tion over age 50 years to have AAMI, it would seem be yond the realm of pos si bil ity that such a high pro por tion of this pop u la tion is in the stage of predementia, nor do the authors sug gest it (15). Förstl and oth ers re ported a pro spec tive study show ing that the dis tinc tion be tween AAMI and Alzhei mer's dis ease (AD) did not pre dict cog ni tive de te ri o ra tion dur ing a 2-year fol low-up (16).
Cognitive Impairment But No Dementia (CIND)
Dur ing the course of the Ca na dian Study on Health and Aging (CSHA), 2914 sub jects re ceived both the 3MS and a clin i cal ex am i na tion (1) . Of this group, 30% were iden ti fied as hav ing CIND and were fur ther ex am ined to de ter mine the cause of cog ni tive impair ment (17) (Ta ble 1). One-half of this group were clas si fied ei ther as hav ing AAMI or as "un spec i fied." CIND was de ter mined as fol lows: demen tia cri te ria were not met, a cli nician iden ti fied a mem ory def i cit, there was a def i cit in 1 other area of cog nition, the def i cit did not se ri ously in ter fere with daily liv ing, and there was a clin i cal im pres sion that "some thing was going on."
Methods

Sub jects
Trained lay in ter view ers in ter viewed a strat i fied ran dom sam ple of 1092 com mu nity res i dents age 65 years or over from the city of Ed mon ton, Al berta, (pop u la tion over 500 000). The sam ple was ob tained us ing pro vin cial health care reg is tra tion data that in clude more than 99% of the pop ula tion. The re sponse rate was 82.3% of the el i gi ble sub jects. Strat i fi ca tion was by age to oversample the old est groups.
In stru ments
All sub jects were ad min is tered the 3MS (2) and the GMS (3-5).
The 3MS has dem on strated su pe ri or ity to the more pop u lar Mini-Men tal State Ex am i na tion (MMSE); it shows better valid ity in iden ti fy ing de men tia and all lev els of cog ni tive impair ment. The ar eas un der the re ceiver op er at ing char ac ter is tic (ROC) curve were sig nif i cantly greater at 0.94 for the 3MS, com pared with 0.89 for the MMSE. The 3MS incor po rates ad di tional ques tions in 4 ar eas (per sonal in for mation, ver bal flu ency, ab strac tion, and long-term re call) and more im por tant, uses an ex panded scor ing sys tem. The cutting score used on the 3MS was 77/78. This was the cut ting score de ter mined in the CSHA to pro vide op ti mum sen si tivity (87%) and spec i fic ity (89%) for de tect ing de men tia (18) .
The GMS is an in stru ment that has un der gone pro gres sive devel op ment over many years and has been widely used in both clin i cal and com mu nity stud ies. The ver sion used (ver sion A3) was com puter-ad min is tered by trained in ter view ers. The di ag no sis is de rived us ing the com put er ized di ag nos tic system, AGECAT, not clin i cal judg ment. Cur rent symp toms are col lected into 8 syn drome clus ters, 1 of which is the "or ganic" (17) clus ter. This clus ter in cludes the dementias but does not differ en ti ate the var i ous eti ol o gies. Each clus ter is as signed a "level of con fi dence," a mea sure of di ag nos tic cer tainty on a scale of 0 to 5, where 3 is the level of clin i cal sig nif i cance that would or di narily re quire in ter ven tion. A sec ond level of analy sis with the AGECAT in tro duces hi er ar chies of di ag no sis, but this was not used in our study.
Di ag no ses
The di ag no sis of de men tia was based on a GMS-AGECAT clas si fi ca tion of or ganic at a se ver ity level of 3, the level that is con sid ered to be the equiv a lent of a clin i cal di ag no sis. For this study, the di ag no sis of CIND was de fined as scor ing 77 or less on the 3MS and not be ing clas si fied as GMS or ganic. Note that this is some what sim pler than the def i ni tion used in the CSHA, wherein there was di rect clin i cal ex am i na tion.
Anal y ses
The prev a lence of GMS or ganic dis or ders and of CIND as defined above was cal cu lated for each el derly age group. The test char ac ter is tics of the 3MS com pared with the GMS were also cal cu lated.
Results
The re sponse rate from the el i gi ble sub jects was 82.3%; 59.6% were women, 40.4% were men, and 53.0% of the respon dents were mar ried. Fur ther de scrip tions of the meth ods are avail able in ear lier com mu ni ca tions (19, 20) .
The over all weighted prev a lence of GMS or ganic in the popu la tion age 65 years and older was 2.9% (men 2.5%, women 3.2%); this var ied from a low of 1.4% in those age 65 to 74 years and 3.5% in those age 75 to 84 years to 14.3% in those age 85 years and over. The prev a lence of CIND for the com pa ra ble age groups was 3.8%, 10.4%, and 22.0%. Thus, it may be seen that the in crease with age of both GMS or ganic and CIND is al most log a rithmic, but with a steeper slope for the GMS or ganic clas si fi ca tion. At all ages, the prev a lence of CIND is 2 to 3 times greater than the prev a lence of GMS organic (Fig ure 1 ).
Fig ure 2 shows the sta tis tics com par ing the 3MS as a screen ing test with GMS or ganic as the gold stan dard. The sen sitiv ity is 88%, spec i fic ity 90%, pos i tive pre dic tive value (PPV) 29%, and neg ative pre dic tive value (NPV) 99%; the chance of hav ing the ill ness (de men tia) if the 3MS test is neg a tive is 0.64%.
Discussion
At 2.9%, the prev a lence of de men tia (GMS or ganic) in this study is slightly lower than the prev a lence found in the CSHA com mu nity sam ple from the Prai ries, which was 3.7% (4.8% for men, 2.9% for women). This CSHA sam ple in cluded subjects from 4 cen tres, not just Ed mon ton. Nei ther the prev alence found us ing the GMS in this study (2.9%) nor that found in the CSHA rep re sents the pop u la tion prev a lence, be cause in sti tu tion al ized peo ple were not part of these sam ples.
It is ob vi ous that a con sid er able num ber of the el derly show cog ni tive im pair ment but fail to meet cri te ria for de men tia. Fol low-up stud ies have dem on strated that a pro por tion of these sub jects will likely de velop de men tia. In all stud ies, how ever, a con sid er able num ber do not seem to prog ress to de men tia. The des ig na tion of CIND for those who show cogni tive im pair ment with out any ad di tional ev i dence of de mentia seems a use ful con cept: it may in di cate the need for fur ther clin i cal in ves ti ga tion, and cer tainly, in some cases, it pre dicts fu ture de men tia.
It should be noted that the term CIND was also used in the CSHA. Al though the con cept is sim i lar in both stud ies, the op er a tional def i ni tions (as given above) dif fer. Di rect compar i sons of prevalences of CIND be tween the stud ies must there fore be made cau tiously.
Like many other stud ies, the Ed mon ton study clearly dem onstrated that the prev a lence of de men tia in creases al most expo nen tially with age, but so does CIND. The prev a lence of CIND is at all ages greater than that of de men tia by a fac tor of 2 or 3. As did the CSHA, the Ed mon ton study il lus trated that the 3MS (us ing the cut ting score of 77/78) is a rea son able screen ing in stru ment for de tect ing cog ni tive im pair ment and de men tia. That this in stru ment is readily avail able, takes only a few min utes to ad min is ter, and can be ad min is tered by trained nonclinicians all in di cate that it is sat is fac tory for screen ing gen eral el derly pop u la tions. It can eas ily be ad minis tered in gen eral prac tice set tings, in pub lic health clin ics, or in clin ics for the el derly. A screen ing in stru ment for the pop ula tion should be sen si tive in the de tec tion of the mild or early cases that may be found out side clin i cal set tings; it should be noted that the Ed mon ton study used a ran dom sam ple of commu nity-res i dent el derly and not a clin i cal sam ple, which would have in tro duced a bias to ward more se vere cases.
The re sults of the Ca na dian Con sen sus Con fer ence on Demen tia were pub lished in 1999 (21) and, with ref er ence to screen ing and case find ing for de men tia, con cluded that
• there was in suf fi cient ev i dence to rec om mend for or against screen ing in the ab sence of symp toms • there was in suf fi cient ev i dence for or against screen ing with short men tal sta tus ques tion naires in un se lected older peo ple • given the bur den of de men tia for older peo ple and their care givers, fam ily phy si cians should have a high in dex of sus pi cion for de men tia and fol low up con cerns re gard ing func tional de cline and mem ory loss
• mem ory com plaints should be eval u ated and pa tients followed up to as sess pro gres sion • when care givers or in for mants de scribe cog ni tive de cline, these ob ser va tions should be taken se ri ously, with cog nitive as sess ment in di cated.
These com ments are largely based on ex pe ri ence us ing the MMSE in gen eral pop u la tions of 65-to 74-year-old peo ple. The con sen sus group stated that the MMSE has an av er age sen si tiv ity of 83% and an av er age spec i fic ity of 82%, with a false-pos i tive rate of 93%. Ob vi ously, these re sults are less sat is fac tory than those which we ob tained us ing the 3MS. Nev er the less, we found a false-pos i tive rate of 71%, and this could cre ate un nec es sary anx i ety if ran dom pop u la tion screen ing were to be un der taken, not to men tion pos si bly expen sive and time-con sum ing un nec es sary fur ther in ves ti gation. Against this must be weighed the very low pro por tion of false neg a tives (0.64%) and the con sid er ation that must be given to causes of cog ni tive im pair ment other than de men tia; these may need in ves ti ga tion. It should be noted that the Consen sus Con fer ence group ques tioned the use ful ness of iden tify ing CIND, seem ingly on the ba sis that its nat u ral his tory is un clear. The group states, how ever, that an nu ally 5% to 6% of CIND sur vi vors prog ress to de men tia. More over, Ebly, Hogan, and Parhad have clearly shown that about one-half of CIND cases are due to causes that re quire fur ther in ves ti gation and treat ment (17) . Thus, we ar gue that it is both prac ti cal and use ful to de tect cases of CIND. We also rec om mend that in rou tine clin i cal prac tice there are good rea sons to re place the orig i nal MMSE with the 3MS.
We dem on strated that the 3MS has a high sen si tiv ity in detect ing de men tia cases in the el derly pop u la tion, with only a 0.64% chance of the ill ness be ing pres ent if the test is neg ative. Of those screen ing pos i tive on the 3MS, how ever, only 1 in 3 in the gen eral el derly pop u la tion will ac tu ally have an illness clas si fi able as a de men tia (the false-pos i tive rate was 71%). This con sid er ably nar rows the field of those who may need to be in ves ti gated fur ther. Par tic u lar at ten tion should be paid to pos si ble vas cu lar causes, to psy chi at ric ill ness in clud ing de pres sion or de lir ium, and to sub stance use in those clas si fied as CIND; that is, those fall ing be low the cut-off on the 3MS but fail ing to meet cri te ria for a di ag no sis of GMS or ganic.
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